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M. Kittler Abstract. 2014 Thick SOI layers obtained by zone melting with and without seeds, respectively, have been investigated by EBIC with respect to their electrical properties (electrical homogeneity, electrically active defects, minority-carrier diffusion length). A variety of inhomogeneities being partly of complex origin has been observed. Their formation is affected by existence of seeds. Besides usual dark contrasts due to defects acting as recombination site there is evidence that some contrast phenomena are caused by dopant inhomogeneities.
Revue Phys. Appl. 23 (1988) (SOI) has been the subject of numerous investigations in the recent years [1] . A SOI tecknology has various attractive possibilities of appli-. cation in microelectronics and offers completely nem technological solutions [2] . So figure 2a and figure 2b : i) A marked signal difference appears between the defect-free regions 1 and 2 under high injection.
ii) The contrast of GB B remains qualitatively unchanged while a additional bright halo appears around GB A. The contrast width at Eo = 23 keV and low injection is about 10 03BCm. At high injection the dark contrast region is reduced and bright haloes on both sides of the GB appear. Similar bright haloes were observed by other authors [10, 11] , too. iii) Noteworthy are also the weak light stripes (S) in figure 2 marked by arrows. Figure 3 shows this feature in more detail compairing images obtained at high beam energy/low injection and low beam energy/high injection. According to the arguments given in the Appendix the light stripes in figure 3a and dark stripes in figure 3b, respectively, are recognized as regions of reduced doping. The doping inhomogeneities are perpendicular to the scan direction of the strip heater and are supposed to be caused by discontinuous movement of the strip heater. Some interaction with the two GB's is also seen.
Apart from these doping inhomogeneities one can up to now only speculate about the causes of the effects observed, although injection effects on recombination properties are reported in various papers [12] [13] [14] [15] . Among the causes which possibly could contribute to the injection effects are : different properties and densities of centres involved in recombination in the layer volume, injection dependent electrical barriers [16] , recombination at the layer/oxide interface, influence of grain orientation... The unusual contrast behaviour at GB A may be, generally speaking, understood as a result of gettering of point defects [11] .
SOI LAYERS OBTAINED BY SEEDING RECRYS-
TALLIZATION. The aim of using a crystallization seed is to prevent GB formation in the area near the seed. Therefore seeding windows were arranged as a frame surrounding the SOI area. The frame-like form of the seed was chosen to allow investigations of the influence of seeding geometry on the arrangement of defects. In this way conclusions could be drawn concerning the action of thermal gradients at the crystallization front [5, 6] . For the studies shown here the recrystallization was carried out by moving the molten zone parallel to the diagonal of the seeding frame in (100) direction.
The layers investigated were phosphorus-doped. Before preparing Au Schottky contacts for EBIC investigations the sample was lapped and polished for smoothing the surface. The remaining layer thickness was about d = 13 03BCm. Figure 4 shows a low-magnification EBIC micrograph of the SOI layer with contrast pattern completely different from layers recrystallized without seed. The striking feature is a dark contrast pattern forming nearly right angles and being directly related to the seeds. Near these contrast patterns a slight increase of the collected EBIC signal (bright regions) is found. The area at the right corner of figure 4 is shown in figure 5 at higher magnification. Figure 5a is an EBIC micrograph recorded at Eo = 40 keV and low injection. The seed is imaged as bright frame. This is thought to be due to efficient recombination at the layer/oxide interface. So, the EBIC current collected above the oxide is lower than the current collected above the seed. Further there is an area free of defects behind the starting seed whereas GB's are found in the SOI region near the following seed. At Eo = 30 keV and low injection (Fig. 5b) Fig. 4 where this feature is more pronounced).
A different contrast behaviour is observed at Eo = 5 keV and high injection (Fig. 5c) 4 and 5b) and dark (Fig. 5c) , respectively, regions between outer GB's and seeds. Figure 5d sketches all the results obtained for the SOI layer with seeds :
i) The GB's B exhibit usual contrast behaviour and are therefore thought to be regions characterized by enhanced recombination activity, essentially.
ii) The near surrounding of GB's A is charac- [17, 18] . Such measurements were carried out on an n-type SOI layer of 25 03BCm thickness obtained by seeding recrystallization of polycrystalline silicon.
The following values were established by this technique : L == 15 03BCm in the defect-free area above the seed and L = 8 03BCm in the area above the oxide. The smaller diffusion length above the oxide is due to defects in the layer mainly. Nevertheless, both diffusion lengths are in the order of effective diffusion lengths found in monocrystalline Cz silicon wafers after intrinsic gettering [19] . From Fig. 5d ) at the place where both « normal » and backward solidification fronts come together. A support of our explanation is the fact (see Fig. 5d ) that the extent of the area depleted of dopants depends on the distance to the starting seed. A detailed discussion of the mechanism described is presented elsewhere [5, 6] . figure 7a and the noisy figure 7b. The characteristic feature is the inversion of the striation EBIC contrast with changing Eo which is thought to be an evidence of doping inhomogeneities [7] . The underlying mechanism is the following : for large Eo and sufficiently low injection (Fig. 7b ) the contrast observed results from the fact that the collection efficiency of carriers generated within the Schottky-contact space-charge region (SCR) of width w is 03B3SCR ~ 1 whereas the portion of carriers generated in the neutral semiconductor beneath the SCR has a collection efficiency of TI neutral 1. This is because carriers in the neutral semiconductor regions are subject to recombination during their diffusion to the SCR edge. Consequently a wider depletion layer (lower doping) leads to higher collection, i.e. bright stripes correspond to regions of lower doping. At low beam energy (Fig. 7a) [7] .
